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(54) SEMICONDUCTOR DEVICE 

(57)Abstract 

PROBLEM TO BE SOLVED: To provide a semiconductor device which prevents a 
semiconductor element from malfunctioning due to lights concerning an optical 
semiconductor device and can be miniaturized. 

SOLUTION: The device comprises a wiring substrate 10 having a staircase- like cavity, a 
metal plate 1 2 the peripheral edge of which is fixed to step faces of the staircase, an 
optical semiconductor element 14 fixed to one side of the plate 12 and a semiconductor 
element 16 for controlling the optical semiconductor element 14. The element 16 has 
electrode terminals (24-24c) bonded to wirings (23b-23e) in the bottom of the cavity and 
the opposite side to the electrode terminals (24-24c) forming side is fixed to the other 
side of the metal plate 12. 
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A. Relevance of the Above-identified Document 

This document has relevance to claims 1 and 1 1 of 
the present application. 

B. Translation of the Relevant Passages of the Document 

See also the attached English Abstract. 

[0009] 

[MEANS FOR SOLVING THE PROBLEMS] 

To solve the foregoing problems, a semiconductor 
apparatus of the present invention includes (i) a wiring 
substrate having a staircase-shaped cavity, (ii) a metal 
plate whose peripheral part is fixed to a step of the 
staircase-shaped cavity, (iii) an optical semiconductor 
element bonded on a surface of the metal plate, and (iv) a 
controlling semiconductor element which controls the 
optical semiconductor element, which has: electrode 
terminals connected to the wires on the bottom surface of 
the cavity; and a surface where the electrode terminals 
are not provided, the surface being fixed to the other 
surface of the metal plate. 
[0019] 
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The wiring substrate 10 is made of ceramic such as 
alumina ceramic... 
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[tfffM*©ttH] • 

bUE&JUS©-* ©E(c@« $ ti1tft*mm* t , 

** * t Srffi r i 1 1- 5 ***§Sft. 
[»#Jg2] BftfESE««&©J&gEK, Ala**** 

KX v * 5 r t Z¥f'& 1 1"5 1 KESc©***|!l 
[fl*«3] flftl5^JR«*5. lWEfli«ffl¥****i: 

U 

5 r fc -frttft l Xtt 2 (cSEHS©*»*3g| 

B. 

[!t*«5] iFlEJffllSl^s, WE^^y K»*»5>» 
d t Him 3 lcE«©***£ft. 

So 

[W#S7] HUE*******. JBfcyVtf-K 
(LED) , ***U~ if- (LD) •BCtf7±Y*4* 
— K (PD) ©^i*ii!J»T?*>5Ci«rW»i: 

[0 0 0 1] 

[^©jR-rsgw^m *mm**&#mmfcm , 

3&fc#L-<tt, /7^fy^7r^/< (pof) a 

[0 0 0 2J 

[tt*©8fHJ] iS¥. #7 7^'<©»ft#5t©iiSttB 

^©lOtC^T'^SLTtTV^. C©3fe7r-r^©a 

(LED : L i gh t Emitting Diod 
e) &tf***L'— !f- (LD iGffcf Jl/5) 
ftv 1 LXit. y* Y?4*- F (P 

D: Photo Diode) fflSW^S. 
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[0 0 0 3] LEDIiy7^f L s/^*7T'T^ (PO 
F:Plastic OpticalFiber)&ffl 
^fctti££Jt («««MgW<c^©^m©K8l) iifiics 
SW*i«*o-C:fe!K . LDIiPOFfcffll^fcJHSi 
ftilff (Sm~S5m) taffl*4t5±5t*o-C*T 

KommmLtz «) mm tit <o tat^omm^m 

-C&.5. i\<Dtmb, LEDXiiLDt:ti 

mztiZo PD©#-g"bH«(c N pntztizmmtz 
[0004] r©j;5ic, %*m#m*t*tnmw-r 

LED^LDA^Snfcjt^PD-CSIt.LfcJt 

20 4tt^©3tiift(^5*^gg^^1-»fffilllT*fo 
5. ffi*©*aftfc(«5*i)M*:S6B«:, HI 4 fc^-TJ; ? 
fc, «P*»t«*»3 0 a £#+£fB&S&3 0l*llC, 
mit%3 0 a©ftfl»oT*M-LED^PDftif;5>ib# 
5##*#*^3 ^EllSft. &ft$B3 0 a©|6]^o 
■Cfe«fc3t*»ft:*^3 4Sr««li-5fc»©IW»||^i» 
»^3 6dSE«$ttT^5 0 
[0005] ft^mttm? 3 4 ©«*»«:#:/?* -f 

u4*4 2 cx-m&mfo3o<DmMmmm.zh. - 

ffl^i^ 3 6 «ISaili#yT y ^ !7^< 1 4 2 a 

xmkmm3 oommmi.mifczti, y*9!?yK 

^li^^T^V^!7'('^4 2 b-?ffi$g«3 0©;/7'> 

[ 0 0 0 6 ] ffii^Sffi 3 0 <DffiUUtm%& 3 0 a t © 
±t^SW©^YS'7'3 8j5S@*§tl, r©dr-YS'y3 

8 (Dft^mftm* 3 4 ©5i3tgB^tas-r5®«tttSM 

^ 3 6«at*«3 0 afcJ;Da**ix-CV^5itK4« 
©T\ ***ft* ; F3 4*»e,«*|^lKaiil5*^*!»ffl 
**#* : f-3 6t*)fce>*<45. r©J;5*IS 

LT*flPffl*W#*^ 3 6 ©iSt!)^lrK± LX 

[00 0 7] 

[*W^«»LJ:5i-t-5IMI] LA»Uifc*6. ft*© 
****** fc ^SrSiJ»-r5SiJ»ffl^**^i /5 s * 
so «$^fc*#*is»±» ****** tlfJffliffl**** 



(3) 



[0008] *%wimjt<Dfflm&z&frxMw&titz 

ft 5 kbh\Cs 'imt-fZ r t &X% S^WttSB* 
[0009] 

fctttt&ftfce»a«i, mEPMoJ^BKBMRtf 
B*3ftfc£BBfc/irB£««©^#©BfcB*3ft 

ft, (IMB*B^roffi$jftB0>K*NRI:i'il(r 
[0 0 10] ft^fls^tt, *SrflcWUfcO, SjfeL 
r+*J-t*u#*>5.. l4»L&#b, *BBfc,fc;ti«, * 

-*»a«icRrt e>ft££jR&K«>gt&E££ 

J!HK<oJ5igffl#B*£;ft wW&BSo-JtroBfc;** 
SWfrB^itfBaf^ft. ^M«<7){dl^<DBIi^^t*x-f- 
0Ettfc«Btt?tfSlt * ft 5 Eg T-ft^gft*? 
B+'5M»ffl^fle«*a*B**ft-O*S 0 
[00 11] -tftfr*,, &JR«£#A/-C, A^***^ 

tt*o»*BBxj4$*B«KB***t, mmm^mw 

«Sft-0*«. tSoTT. ABttfcio-CJftiMMMH^ 

[0 0 12] ±IELfc^i»^g(Ct5^T, ffJEBBUS 
«©BilBfc, ME^BiM^O^^KBOEB 

G£A££«4(fti::gBe;*Ji, ffift&BBOfllftfta'fflf 
***t*<, *roBW##WcBv*fc<*>-C*>3. gfo 



rtt<<45. 

[0 0 13] ±EUfci|i«*s6afc*5^T, Mia 
ksb t ttimmmm £B* $ nfcttriHJs^ t omnmm 

*oBii;7 y -7 ^ y £ tix n s r t »j l 

K #Bfctt, WIEJB*S5!iMs'->ittTfe5 

io [0014] *m<7>*m#mmm%i-z®&, z 

ftv^-e, &M«wBli#&iBB&K<DSSgEi;:B« 

y y^yymxot<^x^^>m^m^ii 
[001 5i..*»wtj:ixtf, &mm<n>mwm*m&$k 

flftLT*J!>, S&KffUctt, r<DffiftS5j4M y >a 

[0016|fot, EBl%0£igB<?>ft£-4 : &IQK 

3«fcp fc&S. :jil;J:0, ^J»ffl^*«:^i: 
B*»KOBlli:*flHlt=iv^^ M-5«t5tft5© 

[0017] 

"o (%\<r>%H&<rmm mi (a) «*^w^iroms 

(b) © I - i icftofcflUHffBBU El (b) J±B1 

[0 0 18] WJ^UffiW^ffiW^^ilfili, Ml 
(a) &tf (b) J:5fc, K*m#%*l4h* 

1 OlcnmZtltc^OXhZ, ffi«SS«l 0(C(4^f^f 

73jj»attKBnte>nri^5. -tux, ceo* 
so &M«i 2 0MiMB«{. miSaropgawSIIBI^^ 
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ZiiltfyW KfflOGIMi 2 6 ±tc, &A,t~&-£*?~> 

[00191 E&&K 1 0 14, 5tt7?S' 
?%HO±y* y**»64«K £JilSl 2 {4, 0l|x.t4"$fO 
4if*»fc43. £0>&*US1 2 o-*©B±t«*iMI 

f-l 6#@t;*ixTEtt$aVO^ 0 tMPffl^SWlESH^ 
16l4***#*^14S:Wlp-*-*'b«)-cai>oT» T> 

[0 0 2 0] BlftSfi 10<0* 3aBOgkHBI-H:, ^ "> 

v^^Xe^feJiea^nsi 9#JMt£*t, E$S 
8 #&JBi l 9 ±fcHX£g*6'Xli£'-AttttK: <t 9 B 

7*4i?a»P>45SlW<0&l 8 a:WlMJS*l, 

[002 1] JfciMJft:*^ 1 4 <7>3lJ£<0^fii LT, 38 
tta^iLTttafc^Jfr-F (LED) Xtt¥»frV 20 

-if- (ld) 4 £*ttJBi-<& s* 

*tfcUTI47* h^-f*- K (PD) 
Ci/iS-efS. 1 4lC|4*V7 f ^>i/!7xr 

-V2 2, 2 2 a/55gH^$HT^5„ #>f^ V^lM-t 
2 2 1 4<0«Rffl©^y K£E»£«1 

0 2 & i (Dffi&tDmmmcrM £ fifcmaij <dib#i 

JS2 5te«$fc£;h,-0>S. w0>E*IS2 5f4«i!Sffl©E 
$2 3HSBRSivC^$. 
[00 2 2] #yf-( ^^7^ -IT 2 2 a I4&JS1S 

1 2 S ft, w ©&Ji« 1 2 I4E$£« 1 0 (Dlgl so 

(4, ^5*>Kffi«>E*2 3a, 2 3 f Wfttt**L, $ 
<bK^7!7>Kffl©E#|2 3 a, 2 3f(4We*iy- 
K2 0, 2 0 dt«8K!S*l-CV^. 
[0 0 2 3] ro?J:5tc< l 4<otti(ffltf> 

1 40^?!>y Kfflffl/*!' KI4. & 
WR1 2'tr*UTB««Sl 0ffl^7^yK«CtIW 
KiStt£*i-CV*5. ©Jiiffl^Wft:*^ l 6(4, ttftratt 40 
fytO<V7° (WffiiSm 24, 2 4 a, 24b, 24c 
«ritfc'<7fy7'-efcoT, i(DI4A/fcV<yy2 4, 
24a, 24b, 24c j5SE$g« 1 0 ©jffifc ©Elite 

«1 0©*^*ff*^-l 4*W«l1-*lW»ffi©Bll2'3 
btS8RS*l. C©E«2 3b*s*#»«:* ; ?-14 0*' 

4 a /J5EHS« 1 0 ©f§^ffl©E8ll 2 3c tefi^Sft, 
£©E$2 3 c*Sy-K2 0 ateSSRSftT^S. 
[0 0 2 4] \tk,ti'<V?2 4 b#E$S«l 0 so 



©«8Sffl©E$2 3 dtega&Sft, r©EH2 3 djjsy 

-K2 0b(C^$tlTV>5. ^ etc, ^4^fc^>-7 e 2 
4-ctfBIMHKl 0©^9!>VKffl«>Eil2 3el:|l 
Sft, w©E*&2 3 e#y-K20 cte&»£*VtV 
r.il6)0?Eitll2 5, 2 6-^Ei8l (2 3~2 3 f ) 

[0 0 2 5] jjLk©<};5te, HHPffl^aWtJU-T-iett, 
7!)yyf 3/ y&£-eE$S«©EiSI ««tttegi^ $ 

tix^z, *%M(otem<o*mftmm2 8«, ;ro±9 

4*J6te4o"C*5 0 , E»S« 1 0 ©itsj©® 1 8 a £ • 
^LT, 1 4iiJttffii-5**r^«t»»L 

fc>9, 1 4^SBA»JbS3tLfct)1-5ri 

14 

[0026] £©«fc5te, 3fciMM*:*^Ht, 3t£J&ffiL 
Lfc <9 4 1' LT, *^ft*?-*:M» 

i-swuiffl^ilMtsH^cjieiskfcSJB*^*)*. r.© 
[0027] t^L4^p>, *mm<DBm<D*mftmm 

2 8tcj:ti«, 1 4*s**tt©4*«i 2 

ro-*roB«l-ES^ia, ^ttSrW^SSiJ^ffl^W^ 
6#4*«1 2rote*©B«tE«S*i, ^JS* 
1 2«>Alin^Etl£Ki orortlilwpgaoa^BlcB 
^^tv-CEfi^tvTV^So oJO, 
6 f4Ei»g« 1 0 1 m I ©pg&OSgBK&RlS 
1 2-e^£Lfc^is£lcEB£ti,-C^.5o 

[oo28]ftoT, yt*mto.**i timm-rift* 

«1 2-C'^(C»$n5<0"C, 1 4 

6**WHl*»fl** 1 6 t*fc**$-tii*»4< 4 
5 0 rftt j: 0 , *JWffl^*«c^ 1 6 a******- 
1 4^e>©3tlcigH1-5lft«i^SrK±1-*-t^*5 
£ 5K4-5. *¥«ft:^l 4 k^iiZmmir 

m\mm*mw-m^\ 6^3 ^5ct?ai snti^h 

[ 0 0 2 9 ] * fc, *HlS»^ffiW*3H*:§SB3 0 a 
cfcfttf, 3t#»f*:^l 4co^7 KttKSBKSnfc 
*>7 ? -f>'^7't'-t2 2 a^Hfil 2Sr^-LTEi^S 
«1 0(0^7 m2 3 a, 23flC^g|$tlTV^ 
4. 2ttfl;ttf«4if«iSftffi©&flW*to»e> 

49, «*tfEisa6K-etefflr5iaitjt'<5t, 
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. [oo3o] *mm<Dmm<otem<o*m#$im2 

EISl£G l 0 Srffefc 5o - wiE^Sfe l 0 \*T>v 5 

»ssi o©*'iaaroi»ii!(oasffiwKS t©swt. 

S <fc 5 fc, SiJ»ffl*#«c^^ 1 6 (Off i/r 

m i ft s <ni%tk<nmmmv& £ t 

[00 3 1] flU'bftSAJtfl 2*fli*U 

1 2 ©flfcfrroffil^ »±^fcV<vy (2 4~2 4 
c) «r*1-5^r^y^bfc3fHSffl^flc**l 6 
<r>l&k1t*V7 (2 4~2 4c) «$lltV^^' 

■CB*-*-*. i^T% &JSU«1 2Qjg*ft«:£ft£Kl 

©K&J1 2 6 fcttA/**** S^-A««4ifeB3|M-« 
iiafcfc, IMIMl¥*ftiR? 1 6 <D\i.hiO<-V-f ( 2 4 
~2 4 c) £gS8lg«l OWlfi® (2 3 b~2 3 e) IC 

s 1 2 1 ^sw^***^ 1 6 i ^suss i o 

[ 0 0 3 2 ] &l^T\ &JR£ 1 2 0-*(DBffllJIC L E 
D, LDXJ±PD*ifO***#*^-14«rtt»aft^ 
T*H*U ***fi!#f 1 4 0tW!©^y P&BiX 
ffil 0©B«12 5 tt^Vf-f 2 2T»«« 

Kt&JSSl 2i&*>'TW y?<7j J r2 2atW 
5. r*ifcJ:D, ft#«ftilH-l 4©^7^K«^ 

[0 0 3 3] j&* 1 4tf&W.£iM>® 

fc&lia»P>ft5*lry:/l 8t, ElftSK 1 0 <T>% 3 ft 
B©ftHffi»c^$tLfc^Jgll 9 ti. t£A,1$t:m^ 

*3llt©»«Oi|M»*15jl 2 8 5 d t tfvi 

[0 0 3 4] (^2(7)||Jg<D^ffi) IIl2fi#3gBJl©3R2 

<o%mmm<D*mw-mw*^-tm,mmm. m 3 

(a) {±0 2^JiStBffl!j7i^S«tfcSffi¥Eia, 
0 3 (b) l±4IHRWJEJK«Sr*1-*lSJPBHt?*>5^ 

m&#&t£&Z.b\ZlbZ><r>T*> 0 2t*3V^-Ciai' (a) 
tlB|-*lctt|B]-flF*S:f+L-C-t©»LV^IttM*:«*-*- 

[ 0 0 3 5 ] S§ 2 roHJSOJgliro^^a 2 8 a 




5&Hffi 1 2 a fi, ^1 ©HlfeW^flK^S&jUg 1 2 

02 triple, &M«1 2 a0£|fflJS¥*# 
3**1 6A«»^Snfc»»l 2 c KK) fcfl 

13 (a) (C^-fJ; 5 l-> ^r>atWoT^5. 

[0 0 3 6] rif, ffJ8ffi¥*#x4-i 6*siaif$n 

fc&Uffi 1 2 a 5riaaS« 1 0 IcHSrfSXSlCtJ^ 
'o 02CDffiiHS«l OW^lftgOPgftOftMSOii! 
$ t a#|g&|fl|t£.fc!K KtHM>i**J:!>JlS<*ofc 
#££i®£LT*-5. &JS1S1 2 a iffi^g 

ttl 0&©»l*ttlHMfcl\a«, ftgffitf>i«&$ t atfKM- 

//fc^y/ (2 4~2 4c) d'Eftl&K 1 0 COSH (2 
3b~23e) i5i<tt^i£»^mi!t<4oTb 

[0 0 3 7] *IHtO)Mi«>/NVfHiiB2 8 a (C#5& 
20 JRffil2ali, HftttCSrtfU JH*»CIOi* y i/» 

c©a*;6*H<fcoTfttW-<feoTir*5. ziiizi. 
<0, &JK«1 2 a©ftfe*roffi|cEft$Hfc»J^iffl^^ 

ffl6 ©l4A/fc*^>7° ( 2 4 ~ 2 4 c ) # E^S« 1 
0(Omm (23b~23e) & 5*<8*-Ct 5J: 5 
l-v ^Jiffil 2 a<D®ftgBC$rft(f5rt(cJ;i9, 
ffl^^^. i 6 SrT«lO0fje«>ffiftff h-T Z. t *5T? 

[0 0 3 8] tfc, E^S«1 0cDft^EOiii$ t a # 

«l 2 a©Jaftg|5CSr*lf5ri:lcJ:i9. 

^ 1 6 *±fli|©@fj£©GMt£-f t *s-ef 5 J: 5 

Kft*. Hot, E^S«10^KJg|gg ( -J;(3 % gfcg 
S©iii$ t a/JS-fHTSSjg^ixfci: LTt>, »J»ffi*« 
l 6 n\-i.k>1ty<>y ( 2 4 ~ 2 4 c ) t E«SS« 
1 0©E|g (2 3 b~2 3 e) t ffiimiz a > ^ ^ h"f 

*»e>rnT«Js*nfcEii«tti osrt>«[ffli-*r 

[003 9] MZ, ^Jgffi 1 2 a <0&MM&m.mtZ. 
H3 (b) 11^1" *^JSco^ffi(c«5^JitSi 
2a©»jT?$)5MSl 2 b 14, JBft8BC»C^y^ 

CtcSV^fCiiat^^MP. (1 3 a, 13 b, 13 c, 
13 d) &Ztl*:ixMl££iriX^Z>. -t LT X ^"9^5 
HP (13a, 13b, 13 c, 13d) ©fflfCliih^ 
- h/<— 1 2 d^Jg^^tlTV'So EI^(7?$D< < r©-^ 
bo jjf- h^- 1 2 d tt?4-s<y KSC 1 2 c 7>>ib&JS;K 1 2 
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5. r©±3KLT»J*$ftfc&»Kl2bt>, El 3 
.( a ) 12a £ W**«IBS:*i-4. 

[0 0 4 0] r©J:5it, *HI6©»lBt«65^««i 
2a, 1 2 b tt, WJflffliNW**^ 1 6 ^tt^-S^S^ 
Ml 2 a, 1 2 bO^/<y K»l 2 cfc±Tfc££ 
Ic&ftSr-f fef i t JS»r* 5 J: 5 i i^© 

"CfcoT, JB*»CK»dl*ti5WlP©*#*. MP© 

[004 1] !©J:9MISl2a, 12blt M*. 
\£miK&-7 isxMXtZ f&*+5 £ i #"C* 

frS^-i 6fc«*Lfti*S*fc«a©*S3*IJIla©E 

Htt;±E*lS©JI*»fc*#Wtw* LfcfllfcR bft 5 .t © 

©»ll©E»4w©*W©«Hfc**'ft*. 
[0 0 4 2] fljttf, E$&K£ LT, rt«t3a*»e> 20 

ftifc©-CH:ft<, &JR«i, *MRtftA/'ttES&*i 
fc*^**^ fc M Wffl "MM**? t # ®i£ £ ft 5# it 

»©»«-(Mi, fC, LED, LDXtt 

fc i l o©EHS«±KHge£ftfc 

JB«tLrtJ:<, EWB^ilKt*?-*:**, « 

[0043] so 

[»W©3»*] BH±tt«Lfc«t5t, *»WfcJ:ftl4\ 
dr -v fT 1 — dsp^S^tc^tt bftfcE$S«©l8:ME(;: 

¥l||f|c£?#H*Sft. &JR;&©ffli;fr©E(w*irfc*7V 
-©EttfcEEEWJ^SftaEE**^**?-* 
E#Pt«l»raWfl**#E*4ft-CV**. 
[0044] fftfcb, 

f±«*a5«XI4S3tffifill-E« * ft. ftJ^ffl iF- 
tt*ll£0£¥*{ta?tfBE 5 ftfcS©*fti)lcEB * 

3t*taw*ft5©-e, »j»ffi^** ; ffc#!i j *>fc&ft 
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jc-caisftTsassftaoT?, zixbtmmztitz* 

**M«ir/hSHM-* w i 5J:^ left a. 
[BS0ffi¥ftK9U 

[Hi] Hi (a) tt#$8W©& l ©Hife©Jl2f&©iMf 
ftgB&^fElfcBrEH-C&o-C, Hi (b) ©I- I 
lc»ofc«lWrEBU HI (b) »H1 (a) £AHi|7S> 

[H2] H2l±*|g^©^2©^ffi©»«|©^^S 

[H3] H3 (a) l402©&J»iK'SrAfl!|a»e>j§&Lfc 
ig£¥EH, H3 (b) tt^««©3g^JSr*1-«WS¥ 
BHT*£>S„ 

[H4] H4f4ft*©¥*gttSfi&^»rBHT;fc5„ 

[^©iftW] 

1 0 : Siilfi 

12, 12a, 12b: 
12c: tf-i^y m 
1 2 d : If*- h'<- 

13, 1 3 a~l 3 d : MP 
1 4 : 

16: ffi«lffl^*flEE-7- 
18:^+5/7* 

1 8 a : & 

1 9 : &JMI 

2 0 ~ 2 0 d : !J - K 

2 2, 2 2 a: ^f-f^P^t 

2 3 : 3fc¥iSft3ff*©tt2Sffi©K$ 

2 3 a : 2 3 f : ftPtttt*?*)^? » V Kffl©E& 

2.3 b : IW$ffl#$#3t^©*iJWI!©E«l 

2 3c: *J»ffi¥#<*:ilS*©{f^ffl©Ei&. 

2 3d: ©«aSffl©E*l 

2 3 e : *JfPffliMW«H^©^9 Kffl©Ei» 

24, 24a, 24b, 24c: (MWM 

*) 

2 5 : ftJMMc£?eEIUlQEflUI 

2 6 : %^m-W*=f-0itry^^ Kffi©E$l 

2 7 : ^--Vt'T-Y- 

2 8, 2 8 a : ' 




F*-A(#%) 5F041 AA47 DA07 DA09 DA33 DA35 
DA83 DC22 DC84 FF14 
5F073 FA14 FA16 FA27 FA30 
5F088 AA01 BA15 BBOl GA07 JA03 
JA20 KAOl 



